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Background and aims: Expectations have been shown to modulate pain in various contexts. This 
influence is commonly assumed to be rooted in altered sensory processing. Contemporary models of 
perception, however, suggest that expectations can also modulate perception by biasing perceptual 
decision-making. Computational models can distinguish between changes in sensory processing and 
altered decision-making as they differ in their pattern of response times for incorrect choices in a 
perceptual decision-making task. 
 
Methods: In a probabilistic cueing paradigm, healthy participants were presented with one of two 
visual cues in each trial. Cue 1 signaled the application of a high intensity noxious stimulus with a 
probability of 80% and of a low intensity stimulus with a probability of 20%. Cue 2 signaled a prior 
probability of 50% for both intensities. Upon stimulus delivery, participants had to indicate as quickly 
as possible whether they had received a low or high intensity stimulation. Using a hierarchical 
diffusion model, response times and accuracies were jointly modeled. 
 
Results: Across the sample, the expectation of high pain was related to altered perceptual decision-
making, not to changes in sensory processing. On the individual level, however, altered sensory 
processing was more likely for those with a tendency for depression. In contrast, changes in 
perceptual decision-making were more pronounced in individuals scoring high on anxiety.  
 
Conclusions: Our results challenge the current view that changes in sensory processing are a 
necessary prerequisite for changes in the perception of pain and emphasize the need to understand 
inter-individual differences in pain modulation. 
 
 
